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New Frontiers in Drug Discovery: Academia Meets Industry
at the International Helmholtz Drug Discovery Conference
(HDDC)
Martin Göttlicher,*[a] Michael Sattler,[b] and Mark Brönstrup[c]

The Helmholtz Drug Research Initiative [http://www.wirkstoff-
forschung.helmholtz.de/en/] has established the HDDC as an
international forum to discuss innovations, progress and new
trends of drug discovery. Building on the success of the first
HDDC conference at DKFZ Heidelberg in December 2016, the
HDDC series has continued to promote interactions between
various academic disciplines and industrial experts by high-
lighting major scientific advances in drug discovery at HDDC
2018 in Munich. The next event, HDDC 2020 will take place in
Braunschweig, Germany, April 23–24, 2020.

The Helmholtz Drug Research Initiative was set up in 2011
as a joint platform of Helmholtz Centers of the research field
‘Health’ and associated partners. Its mission is to translate
insights from basic biomedical research into therapeutic
approaches in indications with high unmet medical need.
Helmholtz Drug Research is focused on the early, high
innovative part of the drug discovery value chain: Novel
innovative targets are selected and validated, and high quality
drug leads are generated using core technologies and disci-
plines like assay development and medium-high-throughput
screening, high-content imaging, fragment- and structure-
based drug discovery, imaging, natural product biology and
chemistry, and medicinal chemistry. To facilitate the further
translation to clinical application, a close link to the Deutsche
Zentren der Gesundheitsforschung (DZGs) has been established.

HDDC 2018 covered a broad spectrum of topics with five
sessions on lead discovery, novel targets and their deconvolu-

tion, chemistry for probing biology, peptides and more, and a
special focus on structure-based and computational drug
discovery. Keynote lectures were presented by 17 internation-
ally renowned speakers from Europe and the US, and an
additional 11 talks were selected from 70 submitted abstracts.
With over 220 participants there was overwhelming response
and interest from academia and industry. The two-day meeting
included a poster session with 59 posters and a satellite
workshop hosted by BioSolveIT on computational tools for
analyzing and visualizing structure� activity relationships with
hands-on practical training.

More than 18 sponsors supported the meeting including
major support from ChemBridge, Novartis, Promega and
ThermoFisher. The meeting was also supported by two EU
HORIZON 2020 innovative training networks (AEGIS and
BIGCHEM), which are devoted to train the next generation of
researchers in interdisciplinary and intersectoral training in
early-stage drug discovery.

HDDC 2018 was opened with a first session on “Lead
Discovery”. Jens Peter von Kries (Leibniz-Forschungsinstitut für
Molekulare Pharmakologie, FMP, Berlin) gave a historic view on
the development and utility of chemical biology tools. An
emphasis was put on technological and scientific achievements
of the German collaboration network ChemBioNet, including
the discovery of highly potent inhibitors of the protease MALT1
and of Tankyrase. Christopher Schofield (Oxford University)
reported on advances on targeting β-lacatamases to fight
antibiotic resistance. A detailed mechanistic understanding on
the atomic level has been generated to study the interplay of β-
lactams, the penicillin binding proteins they target, their
degradation by serine and metallo-β-lactamases, and inhibitors
of the degrading enzymes. The utility of chemogenomic
approaches for the spatiotemporal regulation of HDAC activities
were impressively demonstrated by Ralf Mazitschek (Harvard
Medical School), who presented a device with an 8×12 LED
array for high-throughput chemo-optical modulation of epige-
netically regulated transcription (COMET) probe profiling. This
first session on Lead Discovery was completed by three talks
selected from submitted abstracts. Andreas Kany (Helmholtz
Centre for Pharmaceutical Sciences Saarland, Saarbrücken)
presented a biophysical and functional screening campaign
which identified N-aryl mercaptoacetamides as potent bacterial
collagenase inhibitors with high selectivity against bacterial
targets such as Las B and Col H over human matrix-metal-
loproteases (MMPs). Thomas Conlon (Helmholtz Zentrum
München) reported on the identification and repurposed use of
clotrimazol to interfere with oxysterol formation. Oxysterols are
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considered to enhance formation and function of inducible
bronchus-associated lymphoid tissue (iBALT) during pathogene-
sis of chronic obstructive pulmonary disease. The identification
of a depsipeptidic inhibitor for the secreted serine protease
kallikrein-6 by high-throughput screening was presented by
Elena De Vita (German Cancer Research Center, Heidelberg).
Lead development not only generated a compound with
improved enzyme inhibition by transient acylation of the
catalytic center but also an activity-based probe that should be
useful to detect the active protease in clinical samples, e.g.,
from cancer patients.

The second session on “Novel Targets and Deconvolution”
was opened by Herbert Waldmann (Max-Planck-Institute,
Dortmund). He impressively demonstrated how innovative
pseudo natural chemistry for discovering small-molecule che-
motypes can address novel and challenging targets. He
presented the design of an inhibitor of myosin light chain
kinase 1 and its use to interfere with cytokinesis by following a
chemotype� phenotype� target approach. A similar strategy was
also reported to identify new autophagy inhibitors. Stephan
Sieber (Technical University of Munich) addressed the challenge
that the function of a large portion of proteins is still unknown.
The power of chemical probes to assign proteins to classes and
potential functions was demonstrated by using functionalized
pyridoxal phosphate (vitamin B6) as a covalently attachable
probe. A chemoproteomics, label-free mass spectrometry
approach could identify a large and structurally diverse fraction
of known and assign hitherto unknown pyridoxal-dependent
proteins of Staphylococcus aureus. Harald Schwalbe (Goethe-
Universität Frankfurt) presented an example of drug reprofiling
for kinase inhibitors with unexpected surprises linked to
incorrect reference to regioisomers.

Anna Hirsch (Helmholtz Centre for Pharmaceutical Sciences
Saarland, Saarbrücken) opened the third session on “Structure-
Based and Computational Drug Discovery”. She discussed
examples of hit identification strategies with dynamic combina-
torial chemistry in structure-based approaches. Grzegorz
Popowicz (Helmholtz Zentrum München) introduced the
Pex14-Pex5 protein� protein interaction, which controls protein
transport into glycosomes in trypanosome parasites as a novel
therapeutic strategy to tackle trypanosomal diseases such as
Chagas. He reported on the identification of first small molecule
leads by combining in silico and experimental structure-based
approaches with promising activity in animal models. Gisbert
Schneider (ETH Zürich) gave an inspiring talk on strategies for
automation in drug design using innovative computational
tools including machine-learning approaches. He showed
illustrative examples to predict targets from inhibitor structures,
in order to rationally guide medicinal chemistry. He intrigued
the audience with the perspective that deep learning models
may revolutionize drug discovery in the future. Christian Feiler
(Helmholtz Zentrum Berlin) presented an automated high
throughput platform for fragment screening using X-ray
crystallography that is available for the drug discovery
community. The utility of NMR in structure-based approaches
was highlighted by Wolfgang Jahnke (Novartis) with impressive
examples of rational drug development of novel Bcr-Abl

inhibitors that are currently in phase III clinical trials, and on
generation of novel hits against K-Ras that stabilize an inactive
conformation of the G12 V mutant. Elisabetta Chiarparin
(AstraZeneca) highlighted the importance of understanding
free ligand conformations and dynamics as well as binding
mechanisms and kinetics for the rational development of
protein� protein inhibitors. Felix Hausch (Technische Universität
Darmstadt) presented a highlight on the development of
isoform-selective inhibitors targeting FKBP51, but not the
closely related paralog FKBP52 for potential therapies against
psychiatric and neurological disorders. On a similar theme, the
development of selective inhibitors targeting the transcription
factors STAT5b inspired by natural products was presented by
Thorsten Berg (Leipzig University). Lisa Diez (Max-Delbrück-
Centrum Berlin) presented a novel assay based on fluorescence
polarization to study the effects of amyloid-β nucleation
modulators. The session on structure-based and computational
drug discovery was concluded by an inspiring lecture by
Andreas Bender (University of Cambridge) on computational
tools to link and integrate chemical and biological data and
polypharmacology using artificial intelligence.

The session on “Chemistry for Probing Biology” was opened
by Thomas Mayer (University of Konstanz), who selected a
chemical biology approach to study mitosis in mammalian cell
and demonstrated the utility of phenotypic screening using
chemical genetics to find novel inhibitors. Alexander Pautsch
(Boehringer Ingelheim) reported on the discovery of a selective
probe for the citrate transporter SLC13 A5 linked to obesity. He
also advertised the potential for open innovation collaborations
[www.opnme.com] between industry and academic labs. Kai
Johnsson (Max-Planck-Institute Heidelberg) featured innovative
cell-surface-targeted fluorescent proteins for sensing metabo-
lites such as NAD or phenylalanine. These semisynthetic
fluorescent sensor proteins, so-called SNIFITs, may find wide
applicability in diagnostics. Moving back to chemistry, Andreas
Brunschweiger (TU Dortmund) presented new ideas and syn-
thesis strategies for DNA-encoded small molecule libraries,
thereby expanding the scope of chemical reactions that are
now applicable to build such libraries. Dorothea Fiedler (FMP
Berlin) featured novel chemical tools to investigate inositol
pyrophosphates as novel and so far not well explored signaling
molecules.

The final session “Peptides & More” opened with Peter
Seeberger (Max-Planck-Institute Potsdam), who proposes to
enable molecular biology by highly automated synthesis. He
reported impressive advances in the development of glycocon-
jugate vaccines against bacterial infections with urgent medical
need. Christian Hackenberger (FMP Berlin) showed exciting
developments for targeted cancer therapy by chemical mod-
ification of antibodies using a novel chemoselective cysteine
conjugation strategy based on alkinyl phosphonites. The
promising antibiotic natural product GE81112 A was explored
by Armin Bauer (Sanofi Frankfurt), who presented the revised
structure of the natural product based on a first total synthesis.
A final highlight of the meeting was presented by Annette
Beck-Sickinger (Leipzig University) who reported on impressive
insight into peptide-activated GPCRs by combining peptide
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chemistry, structural biology, modelling and functional studies,
with a novel structure of the Y1 receptor.

In summary, the program integrated contributions from
academia, pharmaceutical industry and SMEs in the field of
early drug discovery and chemical biology, with a clear focus on
science. The participants appreciated excellent talks and a
program that mixed chemical biology with specific drug
discovery projects, ranging from more basic research to clinical
proof-of-concept.

Given the success and appreciation of the first two
Helmholtz Drug Discovery Conferences, the third HDDC will be
held at the Helmholtz Centre for Infection Research in
Braunschweig, Germany, on April 23–24, 2020 (see the confer-
ence website). Focal topics of the conference will be novel anti-

infectives and artificial intelligence in drug discovery. We hope
that future HDDC will continue to strengthen an international,
science-focused drug discovery network.
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